The influence of reduced barometric pressure on the development and healing of staphylococcal skin lesions in mice was investigated by exposing groups of animals to the test environment before, after, or before and after subcutaneous inoculation with 3.5 X 108 colony-forming units of a phage type 80 strain of Staphylococcus aureus. Similarly infected control animals were not exposed to the experimental environment. The results indicate that the lesions which developed in mice exposed to the test environment prior to infectious challenge were larger and healed at a slower rate than those in mice maintained at ground level before infection. Exposure after inoculation produced no demonstrable effect in the size or healing rate of the experimental lesions.
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To define clearly the influence of environmental conditions on infectious disease, it is necessary to differentiate between the effect exerted on the host and on the parasite. The virulence of an infectious agent and the resistance of a host are affected independently, and the outcome of an infectious challenge reflects the eventual relative capacity of the two opposing factors. We have previously reported that gaseous environments similar to those used in manned spacecraft may influence the virulence of staphylococci as expressed by the abscess-producing ability of the microorganisms (4). The present study was designed to determine whether such conditions may also lead to alterations in host resistance to lesions produced by these pathogens. were maintained in a hypobaric chamber composed of two connected compartments (a main workspace and an air lock), each slightly larger than a 6-ft (1.8-meter) cube. Conditions in the chamber included barometric pressure equivalent to an altitude of 27,000 ft (8230 meters) with the oxygen concentration increased to 70%, to approximate the partial pressure at ground level. Carbon dioxide was removed by absorption with barium hydroxide lime, and the temperature was 20 C. These conditions were automatically controlled and continuously recorded throughout the study period. Animals not in the test chamber were housed in an adjacent well-ventilated room with an ambient temperature of 20 C. All animals received the same nutritionally adequate diet and were handled and caged in the same way.
MATERIALS AND METHODS

Bacterium
Environmental exposure. Prior to infection, a group of 197 mice was conditioned by exposure to the test environment for 14 days. Approximately half of these animals were then removed to normal ground-level conditions. Another group (192 mice) was maintained under normal conditions until inoculation, at which time approximately half were transferred to the test environment. Thus, the following groups were tested: (i) 108 conditioned mice that remained in the chamber after infection; (ii) 89 conditioned mice exposed to ground level for the postinfection period; (iii) 100 nonconditioned mice exposed to the test environment after infection; and (iv) 92 nonconditioned mice that remained at ground level. Animals were observed for the presence of a lesion at the injection site. Subcutaneous abscesses were formed in all animals, but they were not recorded as lesions until they had erupted externally through the skin. The data were examined to determine differences in the rate of development or healing of lesions in animals of the four groups. 
RESULTS
Even though all animals received similar inoculations, differences were noted among the experimental groups in the time required for development of definitive lesions. It can be seen in Fig. 1 that the time required for 100% of the animals of a group to develop a lesion was variable. When the data for day 4 were evaluated with the chisquare test, it was noted that significant differences (P < 0.01) occurred among the groups. The altitude-to-altitude group had fewer lesions than the others, and the altitude-to-ground group had more than any other at that time interval. Thus, for conditioned animals, the lesions developed more slowly if themice were exposed to the test environment after infection. For the nonconditioned animals, it made no difference whether they remained at ground level or were exposed to the test conditions after infectious challenge.
With the observed variation in lesion development time, the question arises as to the proper means of determining the median healing day. Thus, healing time may be measured from the day of inoculation or from the day on which a lesion was first recorded. The problem basically relates to our arbitrary definition of a lesion as an erupted abscess. Because obvious abscesses were formed almost immediately in all animals at a uniform rate (in spite of the variability in their extension to lesions), the healing process is considered to have been initiated in all groups at the same time. We therefore feel justified in measuring the healing time from the day on which the injections were given.
Estimates of the median healing day (on which the lesions of 50% of the animals had healed) indicated that the recovery time was significantly longer for the two groups of animals exposed to the test environment before inoculation (Table 1) . This effect was independent of the postinfection disposition of the mice. Interestingly, no additional increase in healing time was associated with continued exposure. No effect was observed when the nonconditioned mice were exposed to the test environment after infectious challenge.
An additional observation revealed that lesions in the groups of conditioned mice were consistently larger than in the animals maintained (Fig. 2) . It is not surprising that these lesions required more time to heal than the smaller ones produced in the nonconditioned animals.
DIscussIoN
Previous investigators have examined the course of experimental infections following intraperitoneal (3), respiratory (2), and intrastomachal (1) inoculation of bacterial pathogens, but none has recorded the effects of environmental conditions on skin lesions. Published data concerning the effect of environmental conditions on the course of bacterial infections generally suggest that the nature of the preinfection exposure is the dominating factor and that the postinfection treatment is essentially without effect. In previous studies, the estimates of susceptibility were based upon death of the experimentally infected host; i.e., survival time, mortality rate, or LD50. Unfortunately, application of such findings to human experience is difficult and of doubtful significance.
In an attempt to devise a more meaningful animal test to measure the infectivity or pathogenicity of staphylococci for man, we have concluded that a test leading to the production of a characteristic lesion would be more relevant than one resulting in death of the experimental host. This conclusion is based upon the fact that the number of human deaths due to staphylococcal disease is insignificant compared with the incidence of typical nonfatal staphylococcal lesions or infections. Such a test would also seem appropriate in assessing the specific resistance of a host to experimental infection with staphylococci.
Our findings agree with those of other investigators working with bacterial agents. Host resistance, as expressed by healing rate, in the present study seemed to be affected by the preinfection conditions only. Animals exposed to the test environment prior to infection developed larger lesions, which healed at a slower rate, than those found in the ground level controls. No lesions were observed at locations other than the site of injection, even though the mice were caged in groups of 10. Furthermore, no evidence of infection was seen in uninoculated controls subjected to the same test environment. These facts suggest that the intact skin of animals exposed to the test environment is still capable of maintaining an effective barrier against staphylococcal infection. However, there does appear to be a reduction in the animal's ability to recover from an established localized subcutaneous infection.
The mechanism through which the environmental effect is exerted has not been identified. It seems clear, however, that the host, rather than the parasite, is primarily affected. Thus, it was only the conditioned animals which exhibited increased susceptibility, and this increase was observed whether the mice were returned to ground level or remained in the test environment after inoculation. If the virulence of the parasite were modified by the experimental conditions, the resulting change would have necessarily been related to the postinfection treatment and independent of the preinfection exposure.
